Release of endogenous adenosine does not mediate electrophysiological responses to morphine in the hippocampus in vitro.
Previous studies have shown that adenosine receptor antagonists can block some of the effects of morphine and that morphine can enhance the release of adenosine. The possibility that some of the effects of morphine in the hippocampus are exerted through the release of adenosine was investigated using electrophysiological responses in vitro. Although both morphine and the adenosine receptor antagonist theophylline increase population spike responses, they appear to do so by independent mechanisms. Also, while adenosine significantly decreases the amplitude of the field excitatory postsynaptic potential (fEPSP) and theophylline increases this response (by blocking the effects of endogenous adenosine), morphine had no significant effect on the fEPSP. No significant interactions between morphine and theophylline were observed using either fEPSPs or the population spike response. These results suggest that, either morphine does not stimulate the release of adenosine in slices of hippocampus under normal electrophysiological recording conditions, or that the concentrations of adenosine, released by morphine, are not physiologically relevant in the hippocampus in vitro.